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MOLECULAR MODELLING
Binding pose Prediction:
In order to visualize their potential binding conformations, octopyranosyl sulfonates 4 and 11, and 2-deoxy-2-H-N-acetyl-β-neuraminic acid 2 were docked into the active site of influenza A virus N2 sialidase structure, PDB code 1inx, using Glide (Schrödinger ® ).
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Ligand minimization was carried out using the LigPrep module of Schrödinger ® with OPLS3 force field. Protein Preparation Wizard S2 was used to preprocess the raw X-ray structures: all water molecules were deleted and the complexes were minimized with the OPLS3 parameter set.
During the process of 'Receptor Grid Generation', H-bond constraints were defined in order to restrict the possible binding modes in the active site. Standard-precision (SP) was applied in ligand docking using a 15.0 kcal/mol energy window for ring sampling and enhanced (4x) conformer generation to help overcome barriers of torsional rotation. The docking protocol was validated by re-docking octopyranosyl α-phosphonate 3 ('ePANA' S3 ), and the corresponding β-anomer ('aPANA' S3 ) into their initial N2 complex crystal structures (PDB codes: 1inx and 1inw, respectively) and calculating RMSD values, which were found to be 0.76 Å and 0.48 Å, respectively. Results were visualized using the Maestro interface of Schrödinger ® . The manuscript Figure (Fig. 2) was prepared using AstexViewer.
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Relative ranking of binding affinities:
Knowledge of the preferred binding orientations of the ligands was used as a starting point for MM-GBSA S5 calculations. Prime S5 from Schrödinger ® was used to estimate relative binding affinities for the ligands 2, 4, and 11 (reported in kcal/mol) ( Table S1 , ΔΔG MM-GBSA).
During the calculations, variable-dielectric generalized Born (VSGB) solvation model, OPLS3 force field and hierarchical sampling were applied. Within 10 Å from the ligands, protein residues were treated as flexible.
The MM-GBSA values (Table S1 , column 4) suggested that the equatorial sulfonate 4 should be more potent than carboxylate analogue 2 and significantly more potent than the axial sulfonate isomer 11. The predicted relative sialidase inhibitory potency of sialosyl sulfonates 4 and 11 was observed experimentally in the sialidase inhibition assay (see Figure S2 , pg S12), while the predicted relative potency of 4, 2, and 11 was also seen in the viral infection assay, which probed for inhibition of viral sialidase activity during cell infection. As shown in Figure S1 , the predicted relative free energies (ΔΔG MM-GBSA) strongly correlated with the experimental values from the infection assay [ΔRT ln(IC50)]. Figure 3 ) Figure S1 . Predicted relative free energy (ΔΔG) by MM-GBSA plotted against experimental free energy based on IC 50 measurements from the viral infection assay (see Table S1 ). Compound 2 was chosen as reference. The IC 50 of 11 was extrapolated to be approximately 5 mM from the plot of the infection assay results measured by in situ ELISA (see manuscript Figure 3 ).
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COMPOUND SYNTHESIS AND CHARACTERIZATION
General methods and materials
Reactions were monitored using thin layer chromatography (TLC) on aluminium plates pre- Microwave reactions were conducted using a CEM Discover ® SP Explorer Hybrid-12 microwave system, in a pressure tube sealed with a teflon septum. In a similar manner, reaction on 5 (800 mg, 2.59 mmol) in pyridine (28 mL) and acetic anhydride (4.0 mL), afforded 6 (α/β 5:1; 143 mg, 12%) and 7 (α/β 1:4; 874 mg, 71%).
Note:
The applied concentration and reagent ratios were found to be essential to minimize the formation of the pseudo-disaccharide and other side products.
6: NMR data for the major anomer (α) are given. 1 H NMR (400 MHz, CDCl 3 ) δ 1.79 -2.18 6, 20.7, 20.8, 20.8, 20.9, 20.9, 21 .0 (OCOCH 3 × 9), 23.2 (NHCOCH 3 × 2), 34.9 (C-2), 36.1 (C-3'), 49.0, 49.1 (C-4, C-5'), 62.05, 62.09 (C-9', C-8), 67.2 (C-6), 68.1 (C-7'), 68.2 (C-4'), 70.1 (C-7), 70.2 (C-3), 72.0 (C-8'), 73.0 (C-6'), 74.0 (C-5), 92.9 (C-1), 96.7 (C-2'), 164.7 (C-1'), 168. In a similar manner, reaction on 7 (1.0 g, 2.1 mmol) in anhydrous acetonitrile (20 mL), with thioacetic acid (230 µL, 3.2 mmol) and BF 3 ·Et 2 O (780 µL, 6.3 mmol), for 2 h at room temperature, afforded 8 (887 mg, 86%) as an inseparable anomeric mixture (α/β 1:1).
Implementing the above method for the synthesis of 8 from 7, compound mixture 6 (100 mg, 0.11 mmol) was converted into 8 (43 mg, 80%; α/β 1:1). 9, 69.8, 70.0, 70.4, 72.0, 72.6, 76.4, 77 .5 (C-3 × 2, C-5 × 2, C-6 × 2, C-7 × 2), 77.3 (C-1α), 79.2 (C-1β), 168.0, 169.2, 169.6, 169.9, 170.2, 170.4, 170.5, 170.7, 170.7, 171 NOTE: Reactions and subsequent operations involving peracids and peroxy compounds should be run behind a safety shield. Dilution of the reaction solution with water should be done before concentration. Removal of residual peroxides should be validated using a test for peroxides.
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To a solution of 8 (1.17 g, 2.38 mmol) in glacial acetic acid (30 mL) was added NaOAc (390 mg, 4.76 mmol). Hydrogen peroxide (35% w/v -9.5 mL, 95.2 mmol) was then added slowly to the solution. The solution was stirred at 50 °C for 6 h, after which time it was diluted with Figure S2 ) were calculated from non-linear regression analysis using GraphPad Prism v.6 (GraphPad Software, La Jolla, California, USA). (1), and compounds 2, 4 and 11 using a fluorometric assay. Data-points represent the mean of three independent experiments, each run in triplicate, ± SEM. IC 50 values are the mean IC 50 of three independent experiments, ± SEM. ____________________________________________________________________
